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ABSTRACT

Aerial Information Systems (AIS) and the California Department of Fish and Wildlife (CDFW) Vegetation Classification
and Mapping Program (VegCAMP) created a vegetation map of a 5,969,650-acre portion of the Mojave Desert and
Colorado Desert in California to assist with the development of the Desert Renewable Energy Conservation Plan
(DRECP). The map was produced using heads up digitizing based on 2010 National Agricultural Imagery Program
(NAIP) imagery. The minimum mapping unit (MMU) was 10 acres, with exceptions made for wetlands and certain
wash types (1 acre MMU) and areas characterized as human land use polygons (2.5 acre MMU). This map will
provide planners with detailed information to help identify high quality habitats and rare communities. Although the
primary purpose of the map is to document vegetation communities, it provides multiple attributes including
structural data such as herbaceous, shrub and tree cover, and information about the level of disturbance within the
vegetation stand. These are important habitat factors for Covered Species of the DRECP, including the Mohave

ground squirrel and desert tortoise.

This report covers the project purpose, intended map uses, and accuracy assessment of the map as conducted by
VegCAMP and the California Native Plant Society. A separate report by AIS (Menke et al. 2013) discusses the
ecological setting in the mapping area and provides a thorough discussion of mapping standards and methods. Their
report also includes descriptions, photointerpretation signatures, distributions, elevation ranges, and ground photos

of the vegetation types mapped.
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INTRODUCTION

Aerial Information Systems (AIS) and the California Department of Fish and Wildlife (CDFW) Vegetation Classification
and Mapping Program (VegCAMP) created a vegetation map of a portion of the Mojave Desert and Colorado Desert
in California to provide landscape level information for the conservation and land use planning associated with the
Desert Renewable Energy Conservation Plan (DRECP)? (Figure 1). Details of the project area, descriptions of the
ecological setting, the mapping methods and standards, and descriptions of the map classes are provided in a
separate report by AIS (Menke et al. 2013). In this report, the project background, uses of the map, the results of the

accuracy assessment, and the portions of the project specific to VegCAMP’s role are discussed.

Figure 1: DRECP project area and mapping boundary.

i 2013 California Desert Vegetation in Support of the DRECP
] DRECP boundary

The Vegetation Map data are expected to inform decisions under the DRECP on the selection or avoidance of areas of
certain vegetation type and quality which could not be evaluated with previously existing data. For example, with
only positive-siting data sets, such as California Natural Diversity Database (CNDDB) records of listed species or

covered natural communities, large portions of the Western Mojave lacked sufficient species or natural community

1 http://www.drecp.org/
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data to evaluate the significance or relative conservation value of particular areas. Existing coarse information was
shown in test cases to be spatially inadequate or too dated to provide reasonable estimates of habitat type or quality

for conservation and connectivity analysis.

A further problem with previously existing data is the scale and accuracy of the vegetation maps. The most recent
state-wide mapping effort, California GAP 2008,? shows a minimum pixel size of 30-meter blocks and the map
accuracy is largely untested. In the DRECP Vegetation Map, by contrast, the level of spatial detail is much finer and
the vegetation polygons conform to the visually distinct structural and floristic breaks visible on the commonly
accessible recent fine-scale National Agriculture Imagery Project (NAIP) imagery (Figure 2). As discussed below, a

rigorous accuracy assessment was conducted on the DRECP Map.

Figure 2: Detail of GAP 2008 and the current map.

The current map is displayed in pink-outlined polygons and labels over the GAP map, with NAIP 2010 imagery as base.
Note the GAP map’s depiction of playa where it is not present and the confusion of important fine-scale vegetation
units such as Parkinsonia florida—Qlneya tesota Wash Woodland due to the coarseness of pixel-based attribution. The
current map’s polygons correspond closely to stand boundaries as depicted in the imagery.

2013 California Desert Vegetation in Support of the DRECP
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2 http://gap.uidaho.edu/index.php/california-land-cover/
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Although the scale of the DRECP Vegetation Map is finer than any other currently available for any other large
portion of the DRECP, there are limits to the depiction of features on the ground. The limits of these mappable
features are important to understand when determining proper uses of the map. For example, fine-scale washes
dissect the old alluvial fans and pediments of much of the desert. Although the vegetation may be distinctly different
than the surrounding uplands, even in very narrow washes, these are not depicted due to the time and delineation

constraints inherent in a project as expansive as this (Figure 3).

Figure 3: Narrow dendritic washes depicted in the current map.

Note the truncation of individual yellow shaded polygons (mapped at the Macrogroup level in this view) as the
washes narrow uphill into the gray- and brown-shaded upland vegetation polygons. The minimum width allowed for
this project is approximately 30 m (100 ft). Any wash regularly narrower than that was included in the surrounding
upland vegetation polygon.

2013 California Desert Vegetation in Support of the DRECP
NVCS macrogroup
Madrean Warm Semi-Desert Wash Woodland/Scrub
Mojavean-Sonoran Desert Scrub
North American Warm Semi-Desert Cliff, Scree, and Other Rock Vegetation

The DRECP Vegetation Map described herein uses the National Vegetation Classification System (NVCS)? as the map

classification. The version of the NVCS hierarchy used for the map is consistent with the Second Edition of A Manual
of California Vegetation (MCVII) (Sawyer et al. 2009). The NVCS hierarchy is currently being updated and, when
complete, may be crosswalked to the existing DRECP map. Additionally, each polygon is cross-walked to other useful

classification schemes including the Ecological Systems used in the GAP 2008 map, the California Wildlife Habitat

3 http://usnvc.org/data-standard/
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Relationships,* and CALVEG?® classification systems. This enables a broader relational understanding amongst users
familiar with those classification systems. The map is also translated to the general Natural Community system that is

the basic framework used for DRECP planning.

The NVCS uses a hierarchy of levels ranging from general to specific with regard to ecosystem and floristics.® Each
level is described and defined in standard terminology and is useful for different purposes. This map uses the second
most specific level, Alliance,” as its finest thematic resolution. An NVCS Alliance-level classification of the vegetation

in the DRECP map area was previously established from sampling and analysis efforts (detailed below).

By keeping the classification at the Alliance level, we were able to map to a standard classification that is well-
supported by data without the extensive data collection required for a classification at the most specific level, the
Association. Given the millions of acres in the mapping area and the relatively short timeline necessitated by the
DRECP environmental review schedule, several decisions were made to improve efficiency of production and
evaluation of the map:

e The map classification is at the Alliance level, unlike some finer scale maps which are at the Association level.
Vegetation is mapped to the less-detailed Group or Macrogroup levels when it was not possible to discern
the type at the Alliance level.

e Although much reconnaissance and accuracy assessment data were collected, little new classification
sampling data were collected for classification refinement. This shortened the time from beginning to end of
the project by at least one field season (6-8 months).

e For this project, data collection was primarily used to test map accuracy.

Despite the Alliance-level thematic information, a relatively high level of detail is afforded by reporting structural
attributes, such as the percentage of vegetation cover and the presence of various types of disturbance. This
information enables more detailed evaluation of site-specific features, such as site quality or habitat characteristics,
and aids in overall regional evaluation for conservation significance. The full suite of attributes for the new mapping
effort was determined by discussing the proposed uses of the map with members of the interagency Renewable

Energy Action Team (REAT, comprised of biologists and managers from CDFW, the California Energy Commission, the

4 http://www.dfg.ca.gov/biogeodata/cwhr/

Shttp://www.fs.usda.gov/detail/r5/landmanagement/resourcemanagement/?cid=stelprdb5347192

6 The NVCS levels from general to specific are: Class, Subclass, Formation, Division, Macrogroup, Group, Alliance, and Association.

7 An Alliance is typically defined by one or two diagnostic species of high cover usually in the highest vegetation stratum at the site. For
example, the California juniper Alliance is dominated by Juniperus californica in the tree layer.
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Bureau of Land Management, and the U.S. Fish and Wildlife Service) and by interviewing other biologists and land

managers. The attributes of the map are described in detail in Menke et al. (2013).

The final data set and metadata from the DRECP Vegetation Map forms a central component of an integrated land
cover map (and data set) that covers the entire 22,586,444-acre DRECP planning area. The classifications used in the
DRECP land cover map, environmental review and conservation planning, differ from those used in the DRECP
vegetation map and can be viewed on CDFW BIOS website. The DRECP land cover map and dataset integrate the
DRECP vegetation map with the best available mapping data for the entire planning area, including that from
California GAP 2008, CDFW vegetation mapping in Anza-Borrego (Keeler-Wolf et al. 1998) and the Mojave Desert
Ecosystem Program (Thomas et al. 2004), and updates for agricultural and urban areas from the California

Department of Conservation Farmland Mapping and Monitoring Program.

The main thematic component for each individual mapped polygon in the DRECP vegetation map is based upon the
most detailed level of the classification that can reliably be mapped with the resolution, supporting data, and
expertise of the photo interpreters involved. In general, the Alliance level is the base unit of classification. However,
for some vegetation, such as herbaceous or sparsely-vegetated types, it was not possible to refine the resolution as
finely as the Alliance and so a more general level such as Group, or in some cases Macrogroup, was the finest reliably

depicted level.

No polygon can be mapped to a finer level than is supported by the imagery or data, but all types can be
hierarchically linked to coarser levels of classification. For example, a depiction of general vegetation across the
entire mapping area might be more easily interpreted if a map of Macrogroups were displayed rather than a map
showing all of the Alliances (Figure 4). Generalization to the Macrogroup level may even be useful to help describe
certain features of the desert that correspond to habitat for species that are not known to cue into finer floristic or
structural levels of the vegetation, and therefore, to the finer levels of the classification. Thus, the flexibility of the
classification is an advantage and can be used to display the most appropriate level of the classification for a

particular purpose.
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Figure 4: Macrogroup-level map of an area near Blythe in the Colorado Desert.

Polygons are colored by Macrogroup, which simplifies this scene into just 3 main natural types generally translated to:
desert wash woodland, desert scrub, and sparsely vegetated desert pavement. Individual polygon boundaries within
larger unicolored swaths of vegetation may be finer-level units of classification (e.qg., Alliances) within the same
Macrogroup or may also represent cover class differences.

2013 California Des ert Vegetation in Support of the DRECP
NVCS macrogroup

[ Madrean Warm Semi-Desert Was h Woodland/Scrub {desert was h woodland)
[ Mojavean—Sonoran Desert Scrub (desert scrub)

[ North American Warm Semi-Desert Cliff, Scree, and Other Rock Vegetation
(sparsely vegetated desert pavement in this view)

In addition to the vegetation type, each vegetated map polygon has a set of cover values that estimate the cover of
the main structural layers. Cover of trees, shrubs, and herbaceous strata are estimated separately if present, and
isolated trees, even at less than 1 % cover, are noted. Such structural data are very important when aggregated or
analyzed in various ways. For example, a raptor that requires isolated Joshua trees for perching or nesting may use a
stand that technically would be called Creosote bush-White bursage Alliance although it contains occasional Joshua
trees. These trees are easily seen and identified as a separate category augmenting the main thematic call of
Creosote bush-White bursage Alliance by using the Joshua tree presence attribute. Thus, although technically not a
Joshua tree woodland, the additional habitat value will be noted for the polygon. Similarly, isolated hardwoods (e.g.,
oaks or riparian trees) and conifers such as pinyon pines or junipers are noted even when they have less than 1%
cover. The microphyllous hardwoods Olneya tesota and Parkinsonia florida are noted if they are present throughout

the stand, even in trace amounts.
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